The identification of a structurally important cysteine residue in the glycerol dehydrogenase from Bacillus stearothermophilus.
Evidence is presented to demonstrate that the Zn2+ metallo-enzyme glycerol dehydrogenase from the thermophile Bacillus stearothermophilus has one cysteine residue per subunit which is only available for reaction with thiol reagents in the metal-depleted form of the enzyme. Modification of the metal-depleted enzyme by methyl methanethiosulphonate prevents the reactivation of the enzyme by Zn2+ ions and induces dissociation of the oligomer into subunits. The rate of reaction of the cysteine residue with the thiol reagent DTNB is limited by a factor other than reagent concentration and it is proposed that the reagent only reacts with the cysteine residue in dissociated monomers. The enzyme has been labelled at the single cysteine residue by radioactive iodo[2-3H]acetic acid. Two radiolabelled peptides have been isolated and sequenced; one peptide is a component of the other. Spectroscopic evidence suggests that the cysteine residue is not involved in ligation of the essential metal ion. Chemical modification studies using the reagent diethylpyrocarbonate have suggested that two histidines are involved in the ligation of the metal.